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IN THE CLAIMS 



PATENT 



111. (Twice Amended) A method of producing a humanized 

immunoglobulin which specifically binds to a predetemiined antigen ,'the method comprising: 

providing a cell containing DNA segrnents encoding humanized 

light and heavy chain variable regions; and / 

expressing the DNA segments in/the cell to produce the 

humanized immunoglobulin; / 



V 



by: 



wherein the cell containing^the DNA segments was produced 

/ 

/ 

/ 

(1) comparing the sequence of a donor immunoglobulin heavy 
chain variable region against a collection of sequences of hiunan heavy chain variable regions; 

(2) selecting a human heavy chain variable region fi^om the 
collection of human heavy chain variable regions to provide an acceptor heavy chain variable 
region, wherein the selected variable region/framework is at least 65% identical to the donor 
immunoglobulin heavy chain variable region fi:amewor k, wherein percentage sequence identity 
is determined bv alienine amino acids ii/said fi-ameworks bv Kabat numbering : 

(3) synthesizing the DNA segment encoding the humanized 

/. 

heavy chain variable region, comprising complementarity determining regions (CDRs) fi'om 
the donor immunoglobulin hea^chain variable region and a variable region fi-amework from 
the selected acceptor heavy chain variable region; 

(4) introducing the DNA segment encoding the humanized 
immunoglobulin heavy chain variable region and the DNA segment encoding the humanized 
immunoglobulin light.^ain variable region into the cell, 

wherein the humanized immunoglobulin heavy chain variable 
region framework comprises at least 70 amino acid residues identical to those in the acceptor 
immunoglobulin heavy chain variable region framework. 



(Amended) A method of producing a humanized 
immunoglobulin, the method comprising: 

providing a cell containing DNA segments encoding heavy and 
light chain variable regions of a humanized immunoglobulin having complementarity 
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determining regions (CDRs) from a donor immunoglobulin and heavy and light chain variable 
region frameworks from human acceptor immunoglobulin heavy and light chain frameworks, 
which humanized immunoglobulin specifically binds to an antigen with an affinity constant of 
at least about 10^ M'* and no greater than about four- fold that of the donor immunoglobulin, 
wherein the sequence of the [humanized] acceptor immunoglobulin heavy chain variable 
region framework is at least 65% identical to the sequence of the donor immunoglobulin heavy 
chain variable region framework^ and the humanized immunoglobulin heavy chain variable 
region framework comprises at least 70 amino acid residues identical to those in the acceptor 
human immunoglobulin heavy chain variable region framework , wherein percentage sequence 
identity is determined bv aligning amino acids in said frameworks bv Kabat numbering : and 

expressing the DNA segments in the cell to produce the 

humanized immunoglobulin. 



immunoglobulin, the method comprising: 

providing a cell containing DNA segments encoding heavy and 
light chain variable regions of a humanized immunoglobulin having [complementarity 
determining regions (CDRs)] hvpervariable regions from a donor immunoglobulin and heavy 
and light chain variable region frameworks from acceptor immunoglobulin heavy and light 
chains, which humanized immunoglobulin specifically binds to an antigen with an affinity 
constant of at least about 10^ M'^ and no greater than about four- fold that of the donor 
immimoglobulin, wherein said humanized immunoglobulin comprises amino acids from the 
donor immunoglobulin heavy chain framework outside the [Kabat and Chothia CDRs] 
hvpervariable reeions that replace the corresponding amino acids in the acceptor 
immunoglobulin heavy chain framework, and each of these said donor amino acids: 



the replaced amino acid is rare at its position for human immunoglobulin sequences; 

expressing the DNA segments in the cell to produce the 

humanized immunoglobulin. 




(Amended) A method of producing a humanized 



(I) is adjacent to a CDR in the donor immunoglobulin sequence, or 

(II) is capable of interacting with the CDRs, or 

(III) is typical at its position for human immunoglobulin sequences, and 
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\}4, (Twice Amended) A method of producing a humanized 
immunoglobulin having hvpervariable regions and framework regions , the method comprising: 

providing a cell containing DNA segments encoding heavy and light chain 
variable regions of a humanized immunoglobulin having complementarity determining regions 
(CDRs) from a donor immunoglobulin and heavy and light chain variable region frameworks 
from acceptor immunoglobulin heavy and light chains, which humanized immunoglobulin 
specifically binds to an antigen [with an affinity constant of lO^M"^ to 10^*^ M"^], wherein said 
humanized immunoglobulin comprises amino acids from the donor inmiunoglobulin 
framework outside the [Kabat and Chothia CDRs] hvpervariable regions that replace the 
corresponding amino acids in the acceptor immunoglobulin heavy or light chain frameworks, 
and each of these said donor amino acids: 



(Twice Amended) A method of producing a 
pharmaceutical composition, comprising: 

formulating a humanized immunoglobulin with a carrier to form a 
pharmaceutical composition, wherein the humanized immunoglobulin was produced by: 

(1) comparing the sequence of a donor immxmoglobulin heavy 
chain variable region against a collection of sequences of human heavy chain variable regions; 

(2) selecting a human heavy chain variable region from the 
collection of human heavy chain variable regions to provide an acceptor heavy chain variable 
region, wherein the selected variable region framework is at least 65% identical to the donor 
immunoglobulin heavy chain variable region framework [and comprises at least 70 amino acid 
residues identical to those in the acceptor human immunoglobulin heavy chain variable region 
framework] , wherein percentage sequence identity is determined bv aligning amino acids in 
said frameworks bv Kabat numbering : 



(I) is adjacent to a CDR in the donor immunoglobulin sequence, or 

(II) is capable of interacting with the CDRs; and 
expressing the DNA segments in the cell to produce the 



immunoglobulin. 
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(3) synthesizing a DNA segment encoding a humanized heavy 



chain variable region, comprising complementarity detemiining regions (CDRs) from the 
donor immunoglobulin heavy chain variable region and a variable region framework from the 
selected acceptor heavy chain variable region; 



immunoglobulin heavy chain variable region and a DNA segment encoding a humanized 
immunoglobulin light chain variable region into a cell; and 

(5) expressing the DNA segments in the cell to produce the 

humanized immunoglobulin^ 

wherein the humanized immunoglobulin heaw chain variable 
region framework comprises at least 70 amino acid residues identical to those in the acceptor 
immunoglobulin heaw chain variable region framework. 



pharmaceutical composition, comprising: 

formulating a humanized immunoglobulin with a carrier to form a 
pharmaceutical composition, wherein the humanized immunoglobulin was produced by a cell 
containing DNA segments encoding heavy and light chain variable regions of a humanized 
immunoglobulin having complementarity determining regions (CDRs) from a donor 
immunoglobulin and heavy and Ught chain variable region frameworks from human acceptor 
immunoglobulin heavy and light chain frameworks, which humanized immunoglobulin 
specifically binds to an antigen with an affinity constant of at least about 10^ M"' and no greater 
than about four-fold that of the donor immunoglobulin, wherein the sequence of the 
[humanized] acceptor immunoglobulin heavy chain variable region framework is at least 65% 
identical to the sequence of the donor immunoglobulin heavy chain variable region framework^ 
and the humanized immunoglobulin heaw chain variable region framework comprises at least 
70 amino acid residues identical to those in the acceptor human immunoglobulin heavy chain 
variable region framework , wherein percentage sequence identitv is determined bv aligning 
amino acids in said frameworks bv Kabat numbering . 



(4) introducing the DNA segment encoding the humanized 



. >m (Twice Amended) A method of producing a 
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Xj U7. (Twice Amended) A method of producing 



a 



phamiaceutical composition, comprising: 



formulating a humanized immunoglobulin with a carrier to form a 



pharmaceutical composition, wherein the humanized antibody has complementarity 
determining regions (CDRs) from a donor immunoglobulin and heavy and light chain variable 
region frameworks from acceptor immunoglobulin heavy and light chains, which humanized 
immunoglobulin specifically binds to an antigen with an affinity constant of at least about 10^ 
M'* and no greater than about four-fold that of the donor immunoglobulin, wherein said 
himianized immunoglobulin comprises amino acids from the donor immunoglobulin heavy 
chain framework outside the Kabat CDRs that replace the corresponding amino acids in the 
acceptor immimoglobulin heavy chain framework, and each of these said donor amino acids [is 
outside Chothia CDR HI (amino acids 26-32) and]: 



the replaced amino acid is rare at its position for human immimoglobulin sequences^ 

with the proviso that each of these said donor amino acids is outside Chothia 
CDR HI (amino acids 26-32) . 



^ ^J/i^. (Twice Amended) A method of producing a 
pharmaceutical composition, comprising: 

formulating a humanized immunoglobulin with a carrier to form a 
pharmaceutical composition, 

wherein the humanized antibody has complementarity determining 
regions (CDRs) from a donor immunoglobulin and heavy and light chain variable region 
frameworks from acceptor immunoglobulin heavy and light chains, which humanized 
immunoglobulin specifically binds to an antigen [with an affinity constant of 10^ M'* to 10*° 
M"*], wherein said humanized immunoglobulin comprises amino acids from the donor 
immunoglobulin heavy chain framework outside the Kabat CDRs that replace the 
corresponding amino acids in the acceptor immunoglobulin heavy chain framework, and each 
of these said donor amino acids [is outside Chothia CDR HI (amino acids 26-32) and]: 



(I) is adjacent to a CDR in the donor immunoglobulin sequence, or 

(II) is capable of interacting with the CDRs, or 

(III) is typical at its position for human immunoglobulin sequences, and 
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(I) is adjacent to a CDR in the donor immunoglobulin sequence, or 

(II) is capable of interacting with the CDRs^ 

with the proviso that each of these said donor amino acids is outside Chothia 
CDR HI (amino acids 26-32V 

(Twice Amended) A himianized immunoglobulin having 
[complementarity determining regions (CDRs)] hvpervariable regions from a donor 
immunoglobulin and heavy and light chain variable region frameworks from acceptor 
immunoglobulin heavy and light chains, which hximanized immunoglobulin specifically binds 
to an antigen with an affinity constant of at least about 10^ M * and no greater than about four- 
fold that of the donor immunoglobulin, wherein said humanized immunoglobulin comprises 
amino acids from the donor immunoglobulin heavy chain framework outside the [Kabat and 
Chothia CDRs] hvpervariable regions that replace the corresponding amino acids in the 
acceptor immunoglobulin heavy chain framework, and each of these said donor amino acids: 

(I) is adjacent to a CDR in the donor immunoglobulin sequence, or 

(II) is capable of interacting with the CDRs, [J 

wherein said hvmianized immunoglobulin is an antibody tetramer. Fab, or 

(FabO,. 

v| Q (Twice Amended) A hiunanized immunoglobulin having 

complementarity determining regions (CDRs) from a donor immimoglobulin and heavy and 
light chain variable region frameworks from acceptor immunoglobulin heavy and light chains, 
which humanized immunoglobulin specifically binds to an antigen [with an affinity constant of 
about 10^ M"' to 10*° M"*], wherein said humanized immunoglobulin comprises amino acids 
from the donor immunoglobulin framework outside the [Kabat and Chothia CDRs] 
hvpervariable regions that replace the corresponding amino acids in the acceptor 
immunoglobulin heavy or light chain frameworks, and each of these said donor amino acids: 

(I) is adjacent to a CDR in the donor immunoglobulin sequence, or 

(II) is capable of interacting with the CDRs, or 

(III) is typical at its position for human immimoglobulin sequences, and 
the replaced amino acid is rare at its position for human immimoglobulin sequences, 
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wherein said humanized immunoglobuUn is an antibody tetramer, Fab, or 



(Fab% 



(Twice Amended) A humanized immunoglobulin having 
complementarity deteraiining regions (CDRs) from a donor immunoglobulin and heavy and 
light chain variable region frameworks from acceptor immunoglobulin heavy and light chains, 
which humanized immunoglobulin specifically binds to an antigen [with an affinity constant of 
10^ M"^ to 10**^ M"*], wherein said humanized immunoglobulin comprises amino acids from the 
donor immxmoglobulin framework outside the Kabat and Chothia CDRs that replace the 
corresponding amino acids in the acceptor immunoglobuUn heavy or light chain frameworks, 
and each of these said donor amino acids[: 

(I) is adjacent to a CDR in the donor immunoglobulin sequence, or 

(II) ] is capable of interacting with the CDRs, 

wherein said humanized immunoglobulin is an antibody tetramer. Fab, or 

(Fab%. 

. ^2.y^}P^ (Twice Amended) A humanized immunoglobulin having 
complementarity determining regions (CDRs) from a donor immunoglobulin and heavy and 
light chain variable region frameworks from acceptor immunoglobulin heavy and light chains, 
which hxmianized inmiunoglobulin specifically binds to an antigen with an affinity constant of 
at least 10^ M"* and no greater than about four-fold that of the donor immunoglobulin, wherein 
said humanized immunoglobulin comprises amino acids from the donor immunoglobulin 
heavy chain framework outside the Kabat CDRs that replace the corresponding amino acids in 
the acceptor immunoglobuUn heavy chain framework, and each of these said donor amino 
acids [is outside Chothia CDR HI (amino acids 26-32) and]: 

(I) is adjacent to a CDR in the donor immunoglobulin sequence, or 

(II) is capable of interacting with the CDRs^ 

with the proviso that each of these said donor amino acids is outside Chothia 
CDR HI (amino acids 26-32) . 
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y ^ ^ 1^ (Twice Amended) A humanized immunoglobulin having 
complementarity detemiining regions (CDRs) from a donor immunoglobulin and heavy and 
light chain variable region frameworks from acceptor immunoglobulin heavy and light chains, 
which humanized immunoglobuhn specifically binds to an antigen [with an affinity constant of 
10^ M'^ to 10^** M"^], wherein said humanized immunoglobuhn comprises amino acids from the 
donor heavy chain immunoglobulin framework outside the Kabat CDRs that replace the 
corresponding amino acids in the acceptor immunoglobulin heavy chain framework, and each 
of these said donor amino acids [is outside Chothia CDR HI (amino acids 26-32) and]: 

(I) is adjacent to a CDR in the donor immunoglobulin sequence, or 

(II) is capable of interacting with the CDRs, or 

(IIP [(II)] is typical at its position for human immunoglobuhn 
sequences, and the replaced amino acid is rare at its position for human inmiunoglobulin 
sequences^ 

with the proviso that each of these said donor amino acids is outside Chothia 
CDR HI (amino acids 26-32V 

1^ A humanized immunoglobulin according to claim -120^^ 

wherein said donor amino acids are from the donor immxmoglobulin heavy chain framework. 

V I v^'^^T^ A humanized immimoglobulin according to claim 
wherein said donor amino acids are from the donor immunoglobulin heavy chain framework. 




120, A humanized immunoglobulin according to claim i&2^er-' 
wherein said humanized immunoglobulin is an antibody tetramer. Fab, or (Fab^. 



^ ^ ^ humanized immunoglobulin according to any one of 

claims \^,^^, or\^, fiirther comprising an amino acid from the donor immunoglobulin 
framework that replaces the corresponding amino acid in the acceptor immunoglobuhn heavy 
or light chain frameworks, wherein said amino acid is typical at its position in human 
immunoglobulin sequences and said corresponding amino acid in the acceptor immunoglobulin 
is rare at its position in human immunoglobulin sequences. 
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'(^^ I A humanized immunoglobulin according to any one of 

claims l^I'^to 1'2'^fwhich comprises at least 3 said amino acids from the donor 
immunoglobulin framework. 

^ \ /^^J-^l^ A humanized immunoglobulin according to any one of 

claims p^^io Vl^ which comprises two light chain/heavy chain dimers. 

^, ^ A humanized imnmnoglobulin according to any one of 



claims^^d^Mg [through) jS^which is substantially pure. 



5: A pharmaceutical composition comprising a humanized 
immunoglobulin according to claim J>fln a pharmaceutically acceptable carrier. 

^ ^2^i3r6r (Amended) A himianized immunoglobulin according to 
any one of clain^^^i^ to [-]^1^^ wherein said humanized immunoglobulin has an affinity for 
antigen [up to about 10*° M**]^ wherein said affinity is greater than the affinity of another 
immunoglobulin which has the same sequence as the humanized immunoglobulin except 
without the donor immunoglobulin framework amino acids that replace the corresponding 
amino acids in the acceptor immunoglobulin. 



2/^^"^' (Amended) A method of producing a humanized 
immunoglobulin, the method comprising: 

providing a cell containing DNA segments encoding heavy and light 
chain variable regions of a humanized immunoglobulin having complementarity determining 
regions (CDRs) from a donor immunoglobulin and heavy and light chain variable region 
frameworks from acceptor immunoglobulin heavy and light chains, which humanized 
immunoglobulin specifically binds to an antigen [with an affinity constant of 10^ M * to 10^^ 
M'^], wherein said humanized immunoglobulin comprises amino acids from the donor 
immunoglobulin heavy chain framework outside the Kabat CDRs that replace the 
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corresponding amino acids in the acceptor immunoglobulin heavy chain framework, and each 
of these said donor amino acids [is not outside Chothia CDR HI (amino acids 26-32) and]: 

(I) is adjacent to a CDR in the donor immunoglobulin sequence, or 

(II) is capable of interacting with the CDRs, or 

(III) is typical at its position for human immunoglobuUn sequences, and 
the replaced amino acid is rare at its position for human immunoglobulin sequences; and 

expressing the DNA segments in the cell to produce the humanized 
immunoglobulin , with the proviso that each of these said donor amino acids is outside Chothia 
CDR HI (amino acids 26-32V 




(Amended) A method of producing a himianized 
immunoglobulin, the method comprising: 

providing a cell containing DNA segments encoding heavy and light 
chain variable regions of a humanized immunoglobulin having complementarity determining 
regions (CDRs) from a donor immunoglobulin and heavy and light chain variable region 
frameworks from acceptor immunoglobulin heavy and light chains, which humanized 
immunoglobulin specifically binds to an antigen with an affinity constant of at least about 10^ 
M'* and no greater than about four- fold that of the donor immunoglobulin, wherein said 
humanized immunoglobulin comprises amino acids from the donor inamunoglobulin heavy 
chain framework outside the Kabat CDRs that replace the corresponding amino acids in the 
acceptor immunoglobulin heavy chain framework, and each of these said donor amino acids [is 
outside Chothia CDR HI (amino acids 26-32) and]: 

(I) is adjacent to a CDR in the donor immunoglobulin sequence, or 

(II) is capable of interacting with the CDRs; 

and expressing the DNA segments in the cell to produce the immunoglobulin^ 
with the proviso that each of these said donor amino acids is outside Chothia CDR HI (amino 
acids 26-32) . 

(Amended) A method of claim ^t^Twherein the 
sequence of the [humanized] acceptor immunoglobulin heavy chain variable region framework 
is at least 70% identical to the sequence of the donor immunoglobulin heavy chain variable 
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region framewor k, wherein percentage sequence identity is determined bv aligning amino acids 
in said frameworks by Kabat numbering . 

Z (Amended) A method of claim^l;>5f wherein the 

sequence of the [humanized] acceptor immunoglobuUn heavy chain variable region framework 
is at least 70% identical to the sequence of the donor immimoglobulin heavy chain variable 
region framewor k, wherein percentage sequence identity is determined bv aligning amino acids 
in said frameworks by Kabat numbering . 

^ ^Tl^J^ (Amended) A method of claimj^^ wherein the 
sequence of the [humanized] acceptor immunoglobulin heavy chain variable region framework 
is at least 70% identical to the sequence of the donor immunoglobulin heavy chain variable 
region framewor k, wherein percentage sequence identity is determined bv aligning amino acids 
in said frameworks bv Kabat numbering . 

v^Vj^^f^ (Amended) A humanized immunoglobulin having 
complementarity determining regions (CDRs) from a donor immunoglobulin and heavy and 
hght chain variable region frameworks from human acceptor immunoglobulin heavy and hght 
chain frameworks, which humanized immunoglobulin specifically binds to an antigen [with an 
affinity constant of 10^ M"^ to 10*^ M"*], wherein the sequence of the [humanized] acceptor 
immunoglobulin heavy chain variable region framework is at least 70% identical to the 
sequence of the donor immunoglobulin heavy chain variable region framework^ and the 
humanized immunoglobulin heavy chain variable region framework comprises at least 70 
amino acids identical to [an] those in the acceptor human immunoglobulin heavy chain 
variable region [amino acids sequence] framework, wherein percentage sequence identity is 
determined bv aligning amino acids in said frameworks by Kabat numbering . 




143. (New) A humanized immimoglobulin having 
complementarity determining regions (CDRs) from a donor immunoglobulin and heavy and 
light chain variable region frameworks/from human acceptor immunoglobulin heavy and light 




